Introduction {#sec1-1}
============

Superficial fungal infection is a global problem with an estimated 20-25% of the world\'s population having cutaneous mycoses.\[[@ref1]\] It is also noteworthy that the prevalence of a particular mycosis is influenced by local socioeconomic conditions and cultural practices. The treatment imposes sufficient economic burden on the patient.\[[@ref2]\] Thus, the choice of therapy at times is guided by the financial condition of the patient. Access to low-cost essential medicines would be a crucial prerequisite for addressing this need, as it is known that in India major health-care costs are made from out-of-pocket expenses. The Government of India had introduced price control on two antifungal drugs, namely griseofulvin and tolnaftate, in 1995 (Drug Price Control Order (DPCO), 1995).

With the rise of immunosuppressant diseases in India, for example, HIV-AIDS and diabetes, there has been an upsurge of superficial fungal infections (especially candidal glossitis). These superficial fungal infections are occasionally drug resistant. Also, infections of nails and hair require long-term therapy adding to the cost. Knowledge of changing trends in pattern of superficial fungal infection offers the Governmental and social agencies to reallocate the available health resource to the benefit of mankind. Medical practitioners tend to prescribe the more efficacious and safer antifungals. It is also interesting to know to what extent the drug price influences the prescription pattern. To address the problem, the drugs assigned for treatment of these diseases in the DPCO would have to be reframed or the benefit will be partial.

At present, most of the antifungal drugs are outside price control, and there is wide inexplicable difference between brands in their retail prices. This indicates profiteering by the companies at the cost of the patient. The behavior of drug price that is outside price control provides strong proof that poor, ignorant, choice-less patients are forced to pay out-of-pocket expenditure. Although the previous drug policy formulation made clear its intent to monitor drug prices, certain operational details about which drugs to monitor, tools for monitoring, and definitions of abnormal behavior of prices needed to be more precisely defined.

This study was undertaken with the primary objective of evaluating how far the existing Government price control of antifungal medications is reaching to the consumers by assessing the awareness and opinion of the prescribers. The secondary objectives were to assess the knowledge of antifungal medications in the National List of Essential Medicines (NLEM) of India and to analyze the perceptions and practice with regard to evidence-based medicine. This study was also aimed at determining their perception of the study participants about efficacy, safety, and price of different antifungals and correlating them with the volume of the respective antifungal prescribed.

Methods {#sec1-2}
=======

A questionnaire-based, cross-sectional study was carried out over duration of 6 months starting from April to September 2010. This study was approved by Institutional Ethics Committee. The questionnaire was developed indigenously and the draft questionnaire was subjected to pilot test. Clinical information regarding the various types of superficial fungal infections (namely tinea corporis/cruris, tinea capitis, tinea pedis/manuum, onychomycosis, candidiasis, pityriasis versicolor) was obtained. The study participants were asked to respond on a 10-point scale on the percentage of each infection seen, the preferred mode of therapy (whether topical, systemic, or combination of both used), topical agents, and systemic drugs preferred (with their approximate frequency of use on the same 10-point scale). Also questions were designed regarding the dermatologists' opinion of the efficacy, safety, and price of individual antifungal agents that influence the prescription pattern. Moreover, questions were also asked to elicit their knowledge and attitude about the price control of antifungals. The questionnaire was mailed to all the members of a state branch of Indian Association of Dermatologists, Venereologists, and Leprologists, containing forwarding letter along with self-addressed and self-stamped envelope. The responses reaching the investigators within 2 months from the date of mailing were finally analyzed.

Information regarding evidence-based antifungal prescription pattern was obtained from PUBMED database of the various superficial fungal infections and was compared with the prescription pattern of the study participants and NLEM, India.

To determine the volume of a drug prescribed, the cumulative drug usage score (DUS) was used as described in [Figure 1](#F1){ref-type="fig"}.

![Formula of calculation of cumulative drug usage score. DUS~a~ can range from 0 to 6](IJPharm-44-704-g001){#F1}

Descriptive statistics was expressed in percentage, mean±standard deviation (SD). Analytical statistics was performed using ANOVA and Mann--Whitney tests as applicable. SPSS version 11 was used for statistical analysis, and p\<0.05 was considered statistically significant.

Results {#sec1-3}
=======

A total of 93 (41.33%) responses were obtained from 225 questionnaires delivered to the dermatologists. Only six (6.5%) dermatologists were aware of the existing price control over griseofulvin, but none knew that tolnaftate was also price controlled. A majority of them, 78 (83.9%), were of the opinion to introduce price control, and among them, 39 (41.9%) were in favor of introducing the price control on terbinafine and 42 (45.2%) for itraconazole.

The disease load of superficial fungal infection perceived to be encountered in clinical practice, expressed as disease score \[dis (xi), [Figure 1](#F1){ref-type="fig"}\], was found to be maximum for tinea corporis/cruris (dis=0.54±2.58), followed by pityriasis versicolor (dis=0.38±1.85) and candidiasis (dis=0.37±1.78) \[[Table 1](#T1){ref-type="table"}\].

###### 

Drug usage score of commonly prescribed anti-fungals
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The topically preferred antifungals were primarily azoles (DUS=0.70±0.15) and terbinafine (DUS=0.39±0.20), while tolnaftate (DUS=0.08±0.12) was not preferred by the study participants (*P* value\<0.0001, ANOVA test). Use of topical azoles was found to be significantly more than topical terbinafine (*P* value\<0.0001, Mann--Whitney test). Regarding systemic antifungals, dermatologists mostly preferred fluconazole (DUS=0.62±0.16) and terbinafine (DUS=0.40±0.19), while itraconazole (DUS=0.17±0.17) and griseofulvin (DUS=0.16±0.17) were used less frequently (*P* value\<0.0001, ANOVA test). Furthermore, fluconazole was significantly used compared with terbinafine (*P* value \<0.0001, Mann--Whitney test).

Regarding disease-specific drug usage, topical azoles were found to be significantly used than terbinafine in candidiasis (*p*\<0.0001, Mann--Whitney test), pityriasis versicolor (*p*\<0.0001), and tinea corporis/cruris (*p*=0.0084). No significant difference between use of topical azoles and terbinafine was found in tinea capitis (*p*=0.5159), onychomycosis (*p*=0.2700), and tinea pedis/manuum (*p*=0.3977). However, the DUS indicated that topical agents were less frequently used than systemic antifungals in these conditions. Among the systemic antifungal medications, fluconazole was used more than terbinafine in candidiasis (*p*\<0.0001), pityriasis versicolor (*p*\<0.0001), and onychomycosis (*p*=0.3709), whereas terbinafine was used more frequently than fluconazole in tinea pedis (*p*=0.0008), corporis (*p*=0.0735), and capitis (*p*=0.2203).

The perception of study participants regarding the drugs' efficacy, side effects, and price, and its influence on the volume of drug use (cumulative DUS) is shown in [Table 2](#T2){ref-type="table"}.

###### 

Perceptions regarding the determinants that influence the drug usage and its relation to the volume of drug used (cumulative drug usage score) in practice
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The number of participants who does not know (noncommittal) about the efficacy (35.48%), side effects (41.93%), and price (48.38%) of tolnaftate was higher than any other antifungals studied.

The DUS of tolnaftate and griseofulvin was low in noncommittal. On the other hand, the drug was significantly higher in those who thought the price was high in case of topical azoles, and those who were noncommittal of the price for fluconazole (*p*\<0.0001).

The choice of antifungals by the dermatologists was in close harmony with the evidence-based dermatology data \[[Table 3](#T3){ref-type="table"}\].\[[@ref3]--[@ref22]\] A discrepancy was observed between DPCO list and list of essential medicines for fungal infections recommended by WHO and NLEM, India \[[Table 4](#T4){ref-type="table"}\].

###### 

Comparison of prescription pattern of dermatologists and available evidence from PubMed
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###### 

Comparison of antifungals enlisted in the DPCO with NLEM, India, and WHO model list of essential medicines
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Discussion {#sec1-4}
==========

The objective of having drug policies was to provide essential medicines of good quality at affordable prices. A list of essential drugs has been included in light of the prevalent public health problems in the country. The "Modifications in Drug Policy 1986" proposed in 1994 included criteria that did not consider the nature of the drug and its use, but were based on the turnover and market share of the manufacturer. Drugs with an annual turnover of more than four crore rupees in which there was either a monopoly situation (one formulator having a greater than 90% share in the market) or evidence of insufficient competition were subjected to price control. These criteria although seemingly objective may not be in tune with the realities of India\'s vast pharmaceutical market where such monopoly situations are generally the exception rather the rule. Also, based on the same criteria that gave superiority to turnover and market share, a host of drugs whose utility was highly doubtful and some which were clearly outdated and nonessential found their way into the list, at the cost of drugs important for public health, for example, analgin, vitamin E, phenylbutazone, sulphaguanidine, and sulphadimidine. On the other hand, the drug policy based on therapeutic use and public health importance can help developing a much needed beneficial and effective price-controlled drugs.

Clinicians with a public demand for an effective therapy for superficial fungal infections are further challenged with treatment-resistant infections. Although these superficial infections are not life threatening, chronic fungal infections of the skin and nails carry a considerable morbidity. This study highlights that the three most common superficial fungal infections are tinea corporis/cruris, candidiasis, and pityriasis versicolor. Griseofulvin and tolnaftate are effective against dermatophytes with little use against *Candida* sp., *Malassezia furfur*. This fact is evident from evidence-based medicine,\[[@ref19]--[@ref22]\] as well the DUS obtained in this study. Thus, the present DPCO list fails to address a large fraction of superficial fungal infections. Azoles (both topical and systemic) are most widely used, and considering the wide interbrand variability in price of systemic fluconazole (range Rs. 9.65-37.70 for one 150 mg tablet),\[[@ref23]\] it is desirable that there should be a ceiling on its price so that common man does not suffer unnecessary expenditure because of the ignorance of the practitioners about the price (this study shows 15 of 93 are not sure of the price of fluconazole). This ignorance about the cost of drugs has also been highlighted in a meta-analysis of 24 articles.\[[@ref24]\] The meta-analysis also found that the doctors acknowledge that awareness of cost information would improve their prescription pattern, but they stressed that such information was not accessible. The findings of our study also highlight this unfortunate phenomenon with only 6.5% of dermatologists aware of the existing DPCO. It should never be interpreted that doctors are apathetic about the cost because it was found that 83.9% want price control to be introduced. Thus, there is a gap between administrative agencies and the health-care service providers, which needs to be abridged to make the benefit of price control reach the people-in-need.

Knowledge about a drug has a major impact on its use as evidenced from our study, with tolnaftate having the least DUS because 35.5% were unaware of efficacy, 41.9% unaware of side effects, and 48.4% unaware of price \[[Table 2](#T2){ref-type="table"}\]. The low knowledge on this particular antifungal can be explained as an effect of hypothetical drug usage cycle with price control, that is, less promotion by pharmaceuticals leading to decrease use of medication, less focus on the upgrading the knowledge, and decreased use; the vicious cycle continues. The impact of promotion by pharmaceutical companies on the prescription pattern has been previously studied and found to have an influence on higher prescribing frequency, higher costs, or lower prescribing quality.\[[@ref25]\] Hence, it is evident that introducing price control is not the end point of effort to reduce the cost burden of treatment for the Governmental agencies, but they should carry out regular monitoring. It should be ensured that pharmaceutical companies manufacturing those medicines do not shift such medicines in their waste basket leading to decreased availability and usage.

Regarding the future of price control of antifungal medications, the study participants were of the opinion that price control should be introduced for terbinafine (41.9%) and itraconazole (45.2%). Their opinion was found to be in tune with the efficacy of those medications, which was evaluated in light of evidence-based medicine \[[Table 3](#T3){ref-type="table"}\].

Efficacy is favored when it comes to the treatment of these chronic morbid infections. Very few dermatologists use tolnaftate (a price control medicine) topically. Griseofulvin, another price-controlled drug, is used by dermatologists only in the treatment of tinea capitis, although terbinafine and itraconazole are favored. Thus, the utility of the present antifungal drugs under price control is questionable and clearly outdated. There is a need to include the more frequently used, effective, and evidence-based antifungals in the DPCO for the benefit of the needy. The dermatologists desired a price control over the antifungals they frequently prescribed, namely itraconazole (among azoles) and systemic and topical terbinafine (among allylamines). The NLEM 2003 represents a selection of the efficacious, safe, and cost-effective medicines for the priority health-care needs of India. Thus, the National list forms a sort of reference list from which the list of drugs to be placed under price control can be drawn. Unfortunately, at present, it is only a guideline and a prescriptive tool and does not accurately reflect the reality of the pattern of drug production, prescription, and drug availability in the country. If the DPCO has the aim of ensuring availability of drugs at reasonable prices, then it has to look beyond NLEM. The reality of the pattern of prescriptions is that most of the drugs prescribed are outside the NLEM \[ORG-MARG retail audit of October 2003 stated out of the top-selling 300 brands in the country, only 115 (i.e., only 38%) were drawn out of the NLEM\]. The people, therefore, need regulation of prices of drugs outside this list, which means that the alternative drugs to the ones mentioned in the National list also require regulation. It is noted that azoles find its place in the NLEM but not the DPCO. Also there is no representation of allylamines in both the NLEM and DPCO. From our study, we find a need to include a fair representation of the above two therapeutic groups (azoles and allylamines) in the DPCO.

Conclusion {#sec1-5}
==========

The pharmaceutical policy has to balance the public interest with economic interest. Antifungal drugs for the treatment of superficial fungal infections form a part of the DPCO, and from our study, we have found a unanimous consent among dermatology practitioners for the price control of the much used itraconazole and terbinafine. The antifungal drugs included in the present day DPCO, tolnaftate and griseofulvin, are seldom used nowadays.

The new DPCO should base itself firmly on the need to address the priority disease and health-care conditions of Indians and to regulate the market through rigorous monitoring.

It might be suggested that the list to be dynamic and revised periodically. Newer drugs may be introduced, which are either more efficacious, safer, more convenient, or even more expensive, and these may needed to be brought under the monitoring and/or price control list for the benefit of the society at large.
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